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Purpose: Myocardial infarction can occur due to known risk factors and lifestyle choices. The difﬁ-
culties that patients experience after discharge can lead to readmission and nonadherence to lifestyle
change. The purpose of this study was to analyze the difﬁculties experienced by patients after hos-
pitalization due to myocardial infarction and to identify the predictors of readmission and unchanged
lifestyles.
Methods: The study used a mixed-methods design across 106 patients who had experienced a ﬁrst
episode of acute myocardial infarction. The data were collected from two patient interviews and the
patients' medical records. A logistic regression was used to predict unchanged lifestyle and readmission.
Results: In the ﬁrst interview, 74.5% of the patients reported receiving information prior to discharge. Six
months after discharge, 80.2% mentioned that they had changed their lifestyles, but only 59.4% reported
that their health had improved, and 75.5% continued to have concerns regarding their health. Patients
described difﬁculties with regard to psychological problems, family dynamics, professional issues,
problems with managing cardiovascular symptoms, and complications associated with hospital in-
terventions. A follow-up assessment revealed that 12.3% of patients had been readmitted for cardio-
vascular disease.
Conclusions: The analysis revealed signiﬁcant predictors of readmission amongst patients with hyper-
tension and three-vessel disease. Speciﬁcally, the number of people in the household, per capita income,
and a lack of information/education provided at discharge as well as problems related to mental health
after discharge predicted unchanged lifestyle. An educational program might be advantageous to clarify
doubts and involve patients in their own disease management.
Copyright © 2016, Korean Society of Nursing Science. Published by Elsevier. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Cardiovascular disease such as myocardial infarction (MI) is
associated with patient lifestyle. Therefore, altering diets, seden-
tary lifestyles, and cigarette smoking habits is crucial [1] to avoiding
the highmortality andmorbidity rates of cardiovascular disease [2].
In Portugal, cardiovascular diseases are responsible for 31,421
deaths in a total of 106,554 deaths in 2013 [3].
Cardiovascular disease provokes losses at all levels; further-
more, the direct ﬁnancial burden associated with these diseases is
predicted to increase over the next decade. Despite currentent of Social Sciences and
orto, Alameda Prof. Herna^ni
ciety of Nursing Science. Publishedtreatment success, it is necessary to improve primary care and
promote the prevention of cardiovascular risk factors. Because of
changes in sociodemographic features and the adoption of un-
healthy lifestyles, risk factors can result in disease, productivity
losses, and premature death [4].
The economic recession has engendered questions related to
health expenditures and quality of care; however, ﬁnancial re-
strictions in the healthcare sector should not adversely affect the
quality or continuity of care. It is important to combine the use of
economic resources and quality when providing care [5].
Nurses in the cardiovascular ﬁeld have implemented many
programs to improve the quality of care, with satisfactory results.
Heart-failure management programs with improved results and
reduced concerns for patients are included in some examples;
these were achieved in a cost-effective manner [6].by Elsevier. This is an open access article under the CC BY-NC-ND license (http://
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and nurses must attempt to more effectively manage their disease
and plan their discharge. Evaluating the perceptions of patients
after their ﬁrst MI episode and considering their needs via an
educational program are essential [7].
The ﬁrst hospitalization due to MI can have a large effect on a
patient’s life [8]; therefore, involving patients in care planning is
the ﬁrst step in achieving better results, patient satisfaction, and
treatment outcomes. This goal implies a higher workload for
nurses; nevertheless, additional efﬁcient results in education can
be accomplished [9]. The current literature concerning educational
programs and cardiac rehabilitation is increasing. Nevertheless, the
participation of patients in secondary prevention programs re-
mains low. Current health costs might result in future cost savings,
thereby enhancing patient outcomes [10].
In 2007, Portugal was second to last in cardiac rehabilitation in
Europe. In 2007, Portugal had 16 cardiac rehabilitation centers (an
increase of 14.0% since 2004), and in 2009 this number increased to
18 centers. In previous studies, signiﬁcant differences favorable to
cardiac rehabilitation programs after acute MI were found and,
despite the beneﬁts of cardiac rehabilitation and other educational
programs, these programs continue to be underutilized in this
country due to factors such as low referral rates, the lack of centers,
low national health system funding, and poor patient adherence
[11,12]. Nevertheless, recent data from 2014 shows that 10.0% of MI
patients are being rehabilitated compared to 3.0% in 2009, ac-
cording to the survey performed by the Portuguese Society of
Cardiology [13].
The lack of patient knowledge with regard to disease manage-
ment can lead to readmission. These readmissions might be asso-
ciated with the absence of or gaps in patient discharge plans.
Previous studies have shown that a nurse-led disease management
program positively affect patient outcomes [14].
Establishing the predictors of patient’s unchanged lifestyle and
readmission is of unparalleled importance [15] because identifying
these factors might decrease health costs and improve patient
care.
Signiﬁcant associations between patients’ involvement and
behavioural outcomes after MI have been described [9]. However,
greater patient involvement is not consistently associated with
desirable outcomes. Arnetz et al [9] found that fewer cardiovascular
symptoms were associated with positive patient ratings of
involvement after hospital discharge. In contrast, patients who
attended cardiac rehabilitation programs were less satisﬁed with
their involvement, although they had met their smoking cessation
and systolic blood pressure goals.
Previous studies have not examined these issues together.
Therefore, we hypothesized that patients would require individu-
alized programs during the post MI period. One program should
provide personalized assistance directed toward patients’ holistic
needs and considered people as bio-psycho-socio-cultural beings.
Care should not only be based on physical conditions but also on
individual needs; therefore, it is necessary to consider a holistic,
patient-centered “total care” that allows for their involvement and
encourages reﬂection and self-awareness [16]. We must improve
our knowledge of these issues, explore and understand patients’
needs during their recovery process after discharge. We also
recognize that nurses play an important role in patient education
and involvement.
Given previous investigations, this study aimed to (a) analyze
the perceptions and difﬁculties of patients with regard to the dis-
ease/recovery process after discharge, considering who was
included in cardiac rehabilitation programs, and (b) identify the
predictors of patient readmission and unchanged lifestyle during
the ﬁrst 6 months after MI.Methods
Study design
This study used a mixed-methods design within a broader
longitudinal research project exploring topics such as the man-
agement of cardiovascular disease, its risk factors, patient percep-
tions regarding health costs, and nursing roles in healthcare.
The current design applied a multifaceted procedure by
combining and linking researchmethods [17] to collect and analyze
quantitative and qualitative data [18]. Because of our ﬁrst objective,
it was important to explore patients’ perceptions of their diseases
and recovery processes and provide them with the opportunity to
express themselves via open-ended questions. The purpose of
content analysis is to provide knowledge, new insights, and valid
inferences via text interpretation, and the use of inductive content
analysis allows us to approach inductive data in a way that moves
from the speciﬁc to the general [19].
With regard to the second aim of this study (identifying the
predictors of patient readmission and unchanged lifestyle), we
converted patient opinions in qualitative data and the categories
that emerged were transformed into quantitative variables. The
combined use of quantitative and qualitative approaches promotes
a better understanding of the research problem, thereby providing
the most complete analysis. This methodology seeks to understand
the complexity of the problem and offset the weaknesses of indi-
vidual quantitative and qualitative research methods [17,18].
Settings and sample
Patients were recruited using convenience sampling from the
cardiology department (including the coronary intensive care
unit) at a central hospital in Oporto, northern Portugal. The sample
was composed of 106 patients. This sampling method was selected
because it included patients with deﬁning characteristics in
compliance with the aims of the study. Patients were included if
(a) they had an acute MI based on changes to their electrocardio-
graph, cardiac biomarker values, or both [20]; (b) they were be-
tween 35 years and 64 years old; (c) they had no previous
documented history of MI; (d) they had at least two recognized
cardiovascular risk factors [21]; and (e) they were native Portu-
guese speakers.
We selected patients without a previous history of acute MI to
focus on the initial effect of the disease; this age group restriction
was justiﬁed given the low incidence of coronary disease before 35
years old and the possible unchanged lifestyle due to the Portu-
guese retirement age of 65 years old.
Patients were excluded due to:
(1) the presence of other chronic such as chronic renal failure,
considering also the inclusion of cardiovascular risk factors,
as well as immune diseases, with focus only in coronary
disease;
(2) addictions, such as chronic alcoholism, or the use of psy-
choactive substances; or
(3) who reside outside of Portugal.
The exclusion criteria focused on patients who do not have
diseases that might result in bias regarding disease management
and, also patients who might be difﬁcult to contact after discharge.
Furthermore, Oporto is a tourist destination, and certain admitted
patients might be foreign. Given the differences across nations in
culture and lifestyle, foreign patients were excluded.
After applying the inclusion and exclusion criteria, patients
were approached individually and invited to participate. The aims
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involved, what the patients would be required to do, and when the
study would be completed. The patients were given 24 hours to
decide whether or not to participate, and family opinions were
considered when requested by patients. Written consent form was
obtained after that.Data collection
The study was divided into two phases: (a) The ﬁrst phase
included patient screening and the ﬁrst data collection period
based on interviews and patient records. (b) The second phase
included the data collected 6 months after discharge based on
structured interviews conducted via telephone. During the second
phase, a computerized research inquiry using the hospital infor-
mation system identiﬁed whowas readmitted and participated in a
cardiac rehabilitation program.
The ﬁrst author performed the interviews and the computerized
research inquiry. The ﬁrst interview occurred in the department
where the patient was admitted, and the second interview was
performed via telephone. These interviews were structured based
on a topic guide composed of closed and open-ended questions.
The ﬁrst interview lasted approximately 30e40 minutes, and the
second lasted approximately 20 minutes. Both interviews were
recorded and then transcribed.
A pilot test was performed to evaluate the feasibility and clarity
of the questions as well as the success of data collection techniques
to increase the validity of and adherence to the study [22]. The ﬁrst
interview topic guide was conducted with ﬁve people prior to the
screening period, and minor amendments were subsequently
applied.
The ﬁrst interview (at the end of hospitalization) collected
sociodemographic characteristics, patient cardiovascular risk fac-
tors, and the education provided during hospitalization. The second
interview (performed 6 months after discharge) collected data
regarding the perceptions and difﬁculties of the patients after
discharge, patient’s unchanged lifestyle, as well as patients’ opin-
ions about their health education and readmission. The data
collected was started in March 2010 and ended after follow up
phase in October 2011.Data analysis
After data collection, the qualitative and quantitative data were
separated for analysis considering the closed and open-ended
questions. The qualitative data from open-ended questions was
analyzed using content analysis of the patients’ descriptions
regarding their difﬁculties after discharge and their opinions con-
cerning the nurse-provided health education.
As noted above, content analysis is a systematic and objec-
tive analysis where the phenomena is explored through patient
answers, focusing on selecting a unit of analysis, meaning units,
and categories [23] to provide knowledge and new insights
[19].
The inductive analysis occurred across three major phases:
preparation, organization, and reporting [19]. In the preparation
phase, the concepts were derived from the data, and the units of
analysis (portions of sentences or words) were selected considering
the objectivity and clarity of the aims of the study.
After reading the material several times and performing the
data analysis, the organization phase began. This phase included
creating categories via open coding because, using this process, the
phenomenon was described by identifying, naming, and creating
categories, increasing understanding and knowledge [19].We present patient quotes to exemplify the categories, which
are translated verbatim. Ellipses were inserted to indicate the
deletion of a part of a sentence; thus, the excerpts only include
important concepts and ideas. Conﬁdentiality was preserved by
removing identifying information.
In this study, the frequently encountered difﬁculties experi-
enced by patients were grouped to reduce the number of categories
and those reﬂected the patients’ perspectives. After that, the cate-
gories were named using words from content analysis. In the last
phase, we reported the analysis process and the results.
Three raters worked collectively to review all patient responses
to the open-ended questions, and two raters counted the units of
analysis. For reliability purposes, Guetzkow’s index was used to
calculate rater agreement.
After the categories emerged in this ﬁrst stage, each one was
transformed into a quantitative variable and received a numerical
code for data analysis via descriptive statistics and logistic regres-
sion. In this manner, the study revealed the patients’ difﬁculties but
also the predictors of lifestyles changes and readmissions through
logistic regression.
The quantitative data collected in the interviews and the
qualitative data (coded into quantitative variables) were entered
into SPSS version 17 (SPSS Inc., Chicago, IL, USA). Descriptive sta-
tistics were used to examine individual characteristics, risk factors,
and rate of readmission. Data related with patient sociodemo-
graphic and clinical characteristics were divided into two age
groups considering the sample size, for analyzing if there were
differences between the youngest and oldest group [1]. To describe
the average length of hospitalization, we used means and standard
deviations.
As mentioned previously, a computerized research inquiry was
used to identify the readmissions. We consider patients who
changed their lifestyles if they described their habits (diet, exercise,
smoking) as being in accordance with the cardiovascular guidelines
[21]. After the rates of readmission and the patients who changed
their lifestyles were calculated, a simple logistic regression that
analyzed 49 variables was used for the inferential analysis. The 49
independent variables for regression included the following data:
patient sociodemographic/clinical characteristics; whether pa-
tients received information prior to discharge; who provided that
information; what type of information they received; the difﬁ-
culties they experienced after discharge; and whether they were
included in a cardiac rehabilitation program. The categorical vari-
ables were expressed and compared using Pearson’s chi-squared
test with a conﬁdence level of 95%.
Combining these analysis methods was vital for conducting a
comprehensible study that embraced different types of issues that
otherwise would not have been addressed [24]. This mixed anal-
ysis combined data interpretations and accounted for different
patient opinions to explore their experiences. Furthermore, mixed
analysis transformed qualitative data into quantitative data to
determine the predictors of readmission and unchanged lifestyle
by coding variables into numbers which facilitate the statistical
analysis.
Ethical considerations
The ethics committee of the hospital where the study was
developed approved this study, which conformed to the principles
outlined in the Declaration of Helsinki. The ﬁrst investigator
explained the complete process to the patients, and the data
collection guaranteed anonymity and conﬁdentiality. All 106 pa-
tients decided to participate in the study without coercion or any
undue inﬂuence, and each participant signed an informed consent
document.
Table 1 Sociodemographic Characteristics and Cardiovascular Risk Factors of Patients.
Variables Categories
Participants, n (%)
c2 (p)35e54 yr
(n¼ 56)
55e64 yr
(n¼ 50)
Total
(N¼ 106)
Gender Male 48 (85.7) 43 (86.0) 91 (85.8) .966
Female 8 (14.3) 7 (14.0) 15 (14.2)
Marital status Single 1 (1.8) 2 (4.0) 3 (2.8) .331
Married 40 (71.4) 40 (80.0) 80 (75.5)
Divorced 6 (10.7) 1 (2.0) 7 (6.6)
Widowed 2 (3.6) 3 (6.0) 5 (4.7)
Common law 7 (12.5) 4 (8.0) 11 (10.4)
Professional activity Active 25 (44.6) 13 (25.0) 38 (35.8) .003
Sedentary 22 (39.3) 15 (30.0) 37 (34.9)
Unemployed 6 (10.7) 6 (12.0) 12 (11.3)
Retired 3 (5.4) 16 (32.0) 19 (17.9)
Educational level (yr) 1e4 37 (66.1) 40 (80.0) 77 (72.6) .229
5e12 8 (14.3) 3 (6.0) 11(10.4)
> 12 11(19.6) 7 (14.0) 18 (17.0)
Dyslipidemiaa 29 (51.8) 28 (56.0) 57 (53.8) .664
Hypertensiona 22 (39.3) 28 (56.0) 50 (47.2) .085
Obesitya 14 (25.0) 7 (14.0) 21 (19.8) .156
Tobaccoa 41 (73.2) 35 (70.0) 76 (71.7) .714
Sedentarinessa 17 (30.4) 15 (30.0) 32 (30.2) .968
Stressa 15 (26.8) 13 (26.0) 28 (26.4) .927
Diabetesa 6 (10.7) 8 (16.0) 14 (13.2) .422
a Multiple responses.
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Individual characteristics, cardiovascular risk factors, and average
length of hospitalization
Of the 106 patients enrolled, the sample was divided into two
approximately uniform groups to analyze the possible signiﬁcant
differences between the age groups [1]. As shown in Table 1, 85.8%
of participants were male, and 75.5% patients were married. Of
those who were employed, 34.9% had sedentary occupations. The
majority of patients did not have a high level of education, and we
did not observe signiﬁcant differences between the age groups67.9
20.8
8.5 11.3
11.3
2.8
5.7
5.7
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Figure 1. Issues most mentioned by patients who received health education an(p¼ .229). The most prevalent cardiovascular risk factors were to-
bacco use (71.7%), dyslipidemia (53.8%), and hypertension (47.2%).
The percentages of patient risk factors were approximately the
same across age groups, except with regard to hypertension
(p¼ .085).
The average length of hospitalization was 6.90 days (SD¼ 6.64).
The patients were hospitalized in the coronary intensive care unit
for an average of 2.13 days (SD¼ 1.28) and in the cardiology ward
for an average of 3.97 days (SD¼ 2.44).
Perceptions and difﬁculties of patients with regard to the disease/
recovery process after discharge
Approximately 97.2% of respondents said that the provision of
care during hospitalization matched their expectations. Of those
patients, 74.5% said that they received information about health
education prior to discharge, and 21.7% felt information was
lacking.
Figure 1 shows that the respondents mentioned lack of infor-
mation in eating habits, exercise, andmedicationmanagement. The
response rate at follow up was 89.6%. Approximately 75.5% of
participants reported in the second interview that they still had
concerns about their health. Approximately 59.4% of respondents
reported that their health had improved since hospitalization,
22.6% reported that their health remained the same, and 7.5% re-
ported that their health had deteriorated.
Of the 89.6% who responded to second phase, 80.2% of re-
spondents said that they had changed their lifestyles, and 77.4%
thought that these changes had been beneﬁcial to their lives.
The 9.4% of respondents who reported that they had not
changed their lifestyles were asked why they had not changed
using an open-ended question. Their answers were divided into
two categories. The ﬁrst category was lack of time, knowledge, or
understanding (their own or others).
- Lack of time: “I have to work for my sons... I do not have time.”
- Lack of knowledge: “There was nothing [that could] change the
artery clogging because it was due to cholesterol, and I already32.1
23.6
5.7
9.4
Exercise Management of 
medicines
Information felt by patients 
who do not receive health
education
Health education given to 
patients during 
hospitalization
d patients who felt there was a lack of information during hospitalization.
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treatment.”
- Lack of understanding: “Atwork, they do not put me on a lighter
service... it is toomuch stress and toomuch work... I have no one
to do anything for me.”
In the above category, patients indicated that they had not
changed their lifestyles due to a lack of time to exercise and eat
healthier food. A lack of knowledge was detected because the pa-
tients ascribed the cause of their disease to other factors despite the
presence of signiﬁcant risk factors. Regarding lack of understand-
ing, the patients referred to difﬁculties in their ability to manage
their diseases as well as difﬁculties at work and with their
employers.
The second category was lack of awareness regarding the ne-
cessity to change habits. “Change is not easy... my life was organized
40 years ago.” “For me, everything was ﬁne... I do not like baked
food, just fried.”
These excerpts demonstrate that patients must be challenged to
change their lifestyles because their answers revealed difﬁculties
with regard to their tastes and long-term habits, supported by
nursing interventions as we will see in discussion.
We also sought to determine the difﬁculties that patients had
experienced after discharge. After the content analysis of this open-
ended question, six conceptual categories emerged that reﬂected
the patients’ answers. As listed in Table 2, these categories were
related to (a) problems related to mental health; (b) family, marital,
or sexual problems; (c) problems with professional and domestic
activities; (d) problems related to illness including fatigue, pain,
and medication; (e) problems related to lifestyle such as diet, ex-
ercise, and tobacco use; and (f) other complications from treat-
ments/interventions and infections associated with hospitalization.
The patients were asked if, during the period between discharge
and the second interview, they had any follow-up assessments or
monitoring with regard to health education, and 84.0% of re-
spondents answered this question. Of those, 50.0% reported that
they had no support or education. Medical records revealed thatTable 2 Difﬁculties Experienced by Patients After DischargedContent Analysis.
Categories
(a) Problems related to mental health “The psy
worse
would
will b
(b) Family, marital or sexual problems “Marital
sexua
(c) Problems with professional & domestic activities “I canno
becau
patien
“I hav
(d) Problems related to illness including fatigue, pain & medication “I'm afra
walki
“I hav
and I
and t
(e) Problems related to lifestyle such as diet, exercise & tobacco “I wante
food w
need
chang
difﬁcu
smok
about
(f) Other complications from treatments/interventions &
infections associated with hospitalization
“They h
it rem
disch
infect
I recethe remaining patients (34.0%) participated in a cardiac rehabili-
tation program at the hospital. Of the patients whowere enrolled in
the program, the majority were male and between 55 and 64 years
old. These programs included nutritional counselling from a
nutritionist, psychoeducational sessions, and 2 months of super-
vised exercise sessions twice per week. This program was intro-
duced within 3 months of a successful coronary intervention for
acute coronary syndrome [25].
When asked whether being included in a health education pro-
gram managed by a team of nurses would be beneﬁcial, 84.9% of
respondents agreed. The patients were also asked why they thought
that this programwould be advantageous. According to the content
analysis, two major themes emerged involving patient needs and
their involvement with healthcare professionals. These themeswere
divided into two subcategories: (a) concerns after discharge (fear of
error, doubts), and (b) patient needs (for knowledge/information,
follow-up assessments over a period of time).
Predictors of patient readmission and predictors of unchanged
lifestyle
At the end of the follow-up phase, 13 of the 106 patients (12.3%)
were readmitted for cardiovascular disease, and none died.
Considering also the patients who responded to questions about
unchanged lifestyles (89.6%), a simple logistic regression analysis
was performed for all independent variables (Table 3). According
these analyses, gender was signiﬁcantly associated with unchanged
lifestyle, and age and the presence of diabetes were signiﬁcantly
associated with readmission.
However, considering the opportunity to test the relationship
between the 49 independents variables with readmissions and
unchanged lifestyles through multivariable analysis, the predictors
for not changing one’s lifestyle after a MI were the number of
people in the household [ 4; p¼ .039; OR¼ 7.88, 95%CI (1.11,
55.94)], per capita income [< 2,300 euros; p¼ .024; OR¼ 18.18; 95%
CI (1.46, 250.00)], lack of information/education provided at
discharge [p¼ .027; OR¼ 9.01; 95%CI (1.28, 62.50)], and problemsExamples of quotes
chological situation has changed... I started to feel anguish and fear that I will get
.” “Anxiety...” “I couldn’t sleep.” “I feel depressed.” “I was afraid that something
n’t gowell.” “The psychological helped for the negativity... I think that the situation
eworse in the future.” “I’mafraid, becausewe never think that it can happen to us.”
problems started.” “Anxiety because of a family history of cardiac problems.” “The
l relationship changed… because we don’t know how to do with the efforts.”
t do house chores... because of the effort.” “I'm afraid of my physical condition
se my work is quite demanding physically.” “I'm still not working because I lack
ce to be with children.” “I think I was limited; it was a heart for all purposes.”
e to ask someone else to do the house chores because I feel I can’t do it.”
id to pick up my grandchildren... I get tired with the effort.” “I feel tired when I'm
ng.” “Sometimes when I walked, I felt a pain in the sternum, and I had to stop.”
e difﬁculties when I walk fast because I get chest pain.” “Taking drugs is boring...
need to take drugs all day.” “I need to create the habit of taking drugs every day,
his is very complicated.”
d to eat and I couldn't... I need to lose weight.” “You’re used to spices, and then it’s
ithout salt... this habit this time is really boring.” “The difﬁculties were in food... I
to make the diet healthier... I can’t resist and overeat.” “I have difﬁculties with
es in diet and exercise. ” “How can I exercise if I want to walk and I can’t?” “It is
lt to keep and maintain reasonable healthy habits.” “I had difﬁculties in quitting
ing because of the disease.” “I do not want to quit smoking... and it's hard to think
it.” “To quit smoking is not easy.”
andled my artery and they infected the valves... I had a fever of 40C after this, and
ained for the following 8 days...” “I had a pulmonary infection 3 days after
arge. So I had two episodes in a short period of time...” “Three weeks ago I had an
ion in the lower limb after catheterisation... I had to go again to the hospital, and
ived more medication to treat the infection.”
Table 3 Logistic Regression of Signiﬁcant Variables and Predictors of “Unchanged Lifestyle” and “Readmissions” During First 6 Months After Acute Myocardial Infarction.
Effect Variables Categories p OR (CI 95%)
Unchanged lifestyle Gender Female .038 5.00 (1.20, 20.83)
Number of people in household  4 .041a 0.26 (0.07, 1.01)
Per capita income < 2,300 euros .032a 5.41 (1.28, 22.87)
Information given in discharge about health education No .029a 0.21 (0.05, 0.81)
Psychological, psychiatric or sleep problems after discharge Yes .002a 9.33 (2.18, 39.92)
Readmissions Age group 55e64 .035 4.42 (1.14, 17.10)
Hypertension Yes .089a 2.85 (0.82, 9.93)
Diabetes Yes .068 3.69 (0.96, 14.20)
Three-vessel disease Yes .009a 6.64 (1.75, 25.16)
Note. CI¼ conﬁdence interval; OR¼ odds ratio.
a Predictors.
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CI (3.32, 390.95)]. Hypertension [p¼ .055; OR¼ 3.83; 95%CI (0.97,
15.13)] and three-vessel disease [p¼ .003; OR¼ 8.73; 95%CI (2.05,
37.20)] predicted readmission according to the multivariable
analysis (Table 3).Figure 2. Relationships between patients’ difﬁculties and human being domains.Discussion
This study analyzed the perceptions and difﬁculties of patients
after discharge and identiﬁed the predictors of readmission and
unchanged lifestyle during the ﬁrst 6 months after an acute MI.
Accordingly, the data of patient characteristics regarding cardio-
vascular risk factors and their prevalence were congruent with the
international literature [1,26].
Regarding the ﬁrst aim of this study, although 97.2% of patients
said that they had an expected provision of care during hospitali-
zation, and 74.5% reported that health professionals had provided
them with information to modify their habits and lifestyles, 75.5%
of respondents had concerns about their health 6 months after
hospitalization. Therefore, patient expectations did not match their
needs during hospitalization or during discharge planning as
demonstrated in the study of Smith and Liles [7].
Healthcare providers must spend time with patients prior to
discharge [7] because we detected fear and concern amongst pa-
tients who did not receive health education before discharge,
mostly with regard to eating habits and medication management.
The patients felt that information was lacking, while gaps that
existed could be easily ﬁlled with communication and patient-
centered care [27]. Other studies have reported patients must
better understand disease risk factors, information about their
cardiac anatomies and physiologies, lifestyle (physical activity and
diet), medication management, and psychological factors [27]. The
discharge plan should include all cardiovascular education ﬁeld [7].
Another ﬁnding was the difﬁculty felt by patients, and the re-
lationships among several aspects with regard to people as bio-
psycho-socio-cultural beings. The six categories identiﬁed using a
content analysis regarding patient difﬁculties revealed several do-
mains. Furthermore, the study’s approach enabled patients to ex-
press themselves, and we explored their opinions regarding these
domains. Figure 2 describes the relationships between patient
difﬁculties and human being domains, supported by the results
from this study and also by studies previously mentioned.
Patient needs were not correctly evaluated, and the study re-
sults indicated that the patients need health education. In fact,
previous investigators have found that increased self-knowledge
and more effective disease management occurs when an educa-
tional program is implemented [28]. Nevertheless, concern exists
with regard to not allowing patients to place symptom manage-
ment ahead of other previously mentioned factors [21].Studies have shown that cardiac rehabilitation program and
educational programs decrease the average hospitalization time,
the cost of cardiovascular disease, and the time required to fully
educate patients [29], but only 34.0% of patients were included in
cardiac rehabilitation programs at these hospital. As we mentioned
previously, cardiac rehabilitation programs are underutilized
[11,12,26]. Some studies revealed that CR programs and other
educational programs can strongly inﬂuence patient quality of life,
not only with regard to conventional risk factors but also to
avoiding depression, which can occur in these situations given the
difﬁculties imposed by the disease [30].
As we refer before, the cardiac rehabilitation program (that
included 34% of patients) has not nursing intervention. According
previous ﬁndings, nurses have skills to operate in the several hu-
man domains presented in Figure 2, matching to the categories
analyzed in qualitative data of this study.
Signiﬁcantly, 84.9% of patients believed that a health education
program is essential to several patient concerns after discharge.
Furthermore, they identiﬁed a need to attend to the domains
identiﬁed in Figure 2 [7,8,14]. The relationship between nurses and
patients is extremely important because nurses understand the
primary aspects of health education (e.g., cardiovascular risk factors
and their management, the process of recovery, and secondary
prevention) that predict patient satisfaction associated with quality
of care [31].
Considering the second aim, this study also revealed that 12.3%
of patients were readmitted for cardiovascular disease, while type
of disease (three-vessel) and hypertension predicted these out-
comes. These ﬁndings were in accordance with the results of
S. Nunes et al. / Asian Nursing Research 10 (2016) 150e157156previous studies in which patient characteristics (e.g., depressive
disorders) [30], predicted MI readmission [15]. Age group was
signiﬁcantly associated with readmission, where readmissions
were more frequent among those between 55 and 64 years old
[15,32].
However, the major ﬁndings of this study were the predictors of
unchanged lifestyle and readmission. The difﬁculties that patients
reported after discharge and during their recovery, as well as the
relevance that patients placed on a health education program
managed by a team of nurses were fundamental toward under-
standing these predictors. These ﬁndings were explored using a
mixed-methods design that combined qualitative and quantitative
data on the difﬁculties felt by patients after discharge.
The predictors of unchanged lifestyle were signiﬁcant, and
included the number of people in the household ( 4), per capita
income (< 2,300 euros), a lack of health education as part of the
discharge plan, and problems related to mental health after
discharge. A signiﬁcant relationship was found between gender
and unchanged lifestyle: women had lower adherence rates than
men did with regard to maintaining better lifestyles, which is
contrary to results from Petersson et al [33]. They found that fe-
males were more likely to show signiﬁcant improvements in self-
reported unchanged lifestyle.
The predictors corroborate the need of patients in receiving
health education. An educational intervention led by nurses that
included a telephone follow-up of patients with cardiovascular
disease found that life habits improved compared with a control
group even after 1 year [34]. Similarly, studies of patients with
heart failure showed that a disease management program led by
nurses reduced hospitalizations and economic burden; the major
component of this management was patient education [35].
Given the predictors of unchanged lifestyle and the involvement
of patients in their own healthcare plans, and health education [36],
the quality of care must be enhanced for patients and their families
[37], and nurses have an important role in this context.
The current study conﬁrmed previous results which showed
that patients who received a more thorough education had more
satisfactory results after discharge [38]. The use of a mixed-
methods design was of value because, as noted previously, it
generated new insights [19] such as patients’ understanding of
their disease management and perceptions. The open-ended
questions enabled us to analyze patient opinions, while trans-
forming the qualitative categories into quantitative variables was
essential in this analysis.
Conclusion
The predictors of unchanged lifestyle after MI are correlated
with sociodemographic factors, a lack of health education prior to
discharge, and psychological status. The predictors of readmission
are correlated with risk factors and type of disease. The predictors
uncovered using a mixed-methods design revealed that knowledge
could be applied in future disease management programs that
consider several human domains. In this study, patients experi-
enced difﬁculties after discharge. In this context, patients must be
challenged to change their lifestyles, be well supported by nursing
interventions, because their difﬁculties were revealed in several
domains (bio-psycho-socio-cultural).
Discharge plans and educational programs must cover all car-
diovascular ﬁeld education areas, and nurses must involve patients
in their own self-care. Given their difﬁculties after discharge, the
inclusion of family members and a discharge plan based on patient
care might improve patient outcomes.
Patients need educational and counselling intervention pro-
grams after MI, and education supported by independent nursinginterventions, should be directed toward essential aspects of life-
style and disease management.
Study limitations
This longitudinal study was conducted only in Oporto, Portugal.
Despite its inclusion and exclusion criteria, the sample allowed us
to answer the interesting questions driving the aim of the study. In
the context of discharge from hospitalization for MI, the most
important needs of cardiac patients were analyzed, as were the
difﬁculties they experienced in managing their diseases.
The availability of the material collected via interviews limited
the content analysis. Moreover, this study applied a purely
descriptive method, and the questions asked at interviews (content
and their execution) can be a limitation to the study.
Although this study was conducted in a central hospital that
admits patients from all of northern Portugal, the readmission rates
might have been underestimated because patientsmight have been
rehospitalized elsewhere. At the time of this study, the electronic
admission system had no access to data from other hospitals;
therefore, it is impossible to know the extent of this issue.
Considering the features of the individuals, the sample consisted
primarily of males, and the majority had less than 5 years of edu-
cation. Thus, it is difﬁcult to make comparisons with females or
understand the perceptions of patients with more education. We
did not explore the content of the cardiovascular rehabilitation
programs, which might have been important in this context. This
study allows understanding the difﬁculties of Portuguese patients
following acute MI. Considering the limitations of the sample
characteristics, our ﬁndings cannot be generalized to populations
with different features because of this particularity. Also the results
need to be contextualized with the aims and sample.
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